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im&m i ] v -^a ■ - y tr>um-&wt(m*jE®zs 
y^A ■ -?^>ffi-^K-ft.^\ Mffiyf-^A ■ ~y 

imm 2 ] luis y a ■ - ^/hi^bm t u 

iK?A • vytfytitfsmttmnm&jk* . [LiNiS 

-&®Kfc!ft] : [LiM nmSWtftm = 1 0 0 - a : a 
fc^LfcfcS* a#16. 2 5<aS5 0 SrgfJ^tSit 

[ft 3R]fl4 ] mi a u a ■ - . y *r>vm>w-\mcDSt 
mmmtf 1 . omv s £itt* s if *ii 1 — 3 <z> o 

[fl^^ 5 ] MIS 'J a ■ n -7 y;u^ggM^\ 

LiNi 1 _„M ! 0 2 (MtiCo, M n , Al, Fe, 

Ttrnzmi. xiio^x^o. 5&mM.-tzifce$> 

Li y Mn 2 0 4 (y(il. 0 2 ^ y s£ 1 . 2 5 
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ffifcM-rs . jgtp*Dt(± y a - ijcsffi* & v y 
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)umvy#ywj**?£.*m^&b4:V&m2_&mGj3 

j*im&v*vj*4 *yz&^<nmkfflto'£b txm 

< , rttt&ft*^ oftSftS h . - -7 ^/Ht y 
A^M^nrus* 

[00 03] -'yy-zl/iyf ^Aterm/t^f-igy 
2: |5l«tCJl«g^ffiit (a-NaFe0 2 «S)S:S 

y^^Am®t*fL^4VO«fi^»^. ^-O^* 
£> y ^- r^^^Sp-c- 4 . 2 ViilTOtEHT"*^ 2 0 0 in A h 
/gt 3 A/p 'J f^At^ UM5£i^§*T£> 4 ft: 



^_tKtcdci 2 mm^^mmmmcit&tk t 

[0004] 3 «t "5 N i ^bHt¥ 

mZ^fcX-fo &C\bh. - -7 ^;Ht y AS0^«B$ 

JS^tSV^I^i^oT^S, S o 1 i d State 
Ionics, 69, No. 3/4, 265 

(1994) c y?i-mvfy i*<rmm 

[0005] z\<7)tz&>— -yinvm^^^m^xwrn 
mmb Ltzmmim^Ammx^ & 1 1> j&^*> & 

[0006] — ;£\ xt^H7y^>lijf)i>!i5 

PbIPF d 3 m»IL, (111) fe B B f*^ffl^WJl^°^ 

-^^M^fcn^vi-b^y^-^A^ -y^;^y^^A 
bm%>o. uf-^Amsftffl**^^^ ;«ft^y^- 

^ a ^ ^v^t t v vfjv-i y^'br ^ - b % y 

U^^yf^^ft y to5 1 § ft § Afnmr 
y ^ a . 3 rtf\, h m. y ^- a jt^r isar ft 

- -y y a t Jt^S 1 3fc!£*^a;6vh£ t^t 
[0007] 10-11231 ^ 

ZCDjj&Tli, JEmtmWbLX±bLxnmLX^& 
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\^\>\ WM-y-J ?M&. xt^a-ry^O'l'jf'!? 

[0 0 08] i^f7-23 529 l^fSM 
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V^ifc^iBttS^iT^S. L£>U Li^Coj-yNi 
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^S-nSMW^ L T fi^c 5 o ^>v%xh y . - •/ 
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ity^AU;. n^/uhmu^^R^umt lxw 
ft^m^-^. mmizmmt Lxwm^^tzm^. 

m&zmtixz h i$*r>is*r}v*w&r:% hmmmm 

^Tf^ U^Ut T'^ttSr SfftJt— -y 'J A £ 

[0 0 10] *^B^i. -■y^Hgy^ASr^SIE 

[0011] 

[Hffl£JW&-$-5fc#><7>#J?a] y^A ■ - 

■y tnvw&wim * s.w@m tLxm^t -<mmiz 
&vvr. y^A ■ vy^ya^iw, Miay^ 

[0012] y^A ■ - .y y;HS^^^^.?£tiT-ffl 

v ^*a-tti . itmzm ^&mmfr $> y a^§ i § 
3 ^ ^ h m y a ^ jt^ffi v ^i&s&Ep & £ 1 5 . iiit 
^stt^fgv^y^^A ■ v>#>mrwtim. mizx 

Cttt I. - -/ y-;H 'J f Af ^ y f a ■ —-y-yiv 

m^mitmmm stis^^y. KM&mgos^ 

[0013] -e^RS, 'Ji^A ■ ^.y^/HS-^SKt^f: 

lt. itmmm^K 1. om 2 /gj^T«9i><?9£ffl^i> 
[0014] yif-^A ■ - .y ^nPM-swum. mm- 

■y^vUgy^AU:. r?ySVl^bKy^^Ati;b<^l . 
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i 2 n i 2 o 4 , &£i/ztit><?)ffltmz&M-ik j vmms. 
it. ^^^^fz^z-mmitm^ v~y°Lfzi>com 



LTii. mx.HL i N i 0 2 te*tLTffi7C3R£K— 
fcBHfcftti. LiNi 1 . I M I 0 2 (0<xS0. 5T& 
S« ) T*t§*U MtiH-7°^Jg7C3R-Cfc-5T. Co. 
Mn, Al, Fe, Cu, £J;tXS r J; 
H'tl^ 1 «l«IiLLO#S7Uig£ 3H\ M«2aJiLh<7)H 

[0017] d^Tfc. — -y^/Hgy^A ( L i N 
iOj) is it^ifL^JRTC^S- N*-7Lfct^ffi 
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x^0. 5 ) t%K>. MtLX 

(i. Co. Mn. A 1 . Fe. £ it/S r frt>%:hffi Z. 

*) mt£tn> 'j?&<ti> -ma±cojtmxh &zt mft 

mz, L i N i ,- s C o s 0 2 (x(i0<xS0. 

[0018] ffi^WMTli^ ±Ky-f ^A ■ — ■y^r^W. 
■^K-ft^OL i/N ijt (L i N i 1 . I M I O 2 «0%^*i 

Li/[Ni +M] Jt) ^. istasn^»i^j:tA^^ 

ftlt I vf t i < . 3f=^<!0 y-f-^A ■ ^/HS-^K 

-ftffUli^-o J: o £ t #tf t rati S . 
[0019] y^-^A • — ^a-^fcft^fc^isflf 

{i. 1. OmVgKiTTftSif:**©^ L<. §^>t 

ii^tio. lmVgjaitfti. 
xtmmm t ii. «&**fisss>fe o commm ( mv 

g ) Sr^L. ^WXUtfXf&mmz iot SIS Lfc t 
[0020] i/t. y-^^A ■ -77-;H«l)©S 

[002 1 ] tfz. ©#7lci L< liflfiS**^^^ 

[0022] zcozo^v ^-^a ■ - >y yjumsmim 

^AJlf4tLTii. M^Sf^Ky^-^A. ffi-ffcUf-^ 

a. ii^y-f^A. TK^ty^^A^oy^^A-ft^-ft 

m^ii^S. ife. (N i ) S^f: 

LTTK^t-'y^. BMt— -y^, 5BK->y^;l^S 

[0023] Uf-^AJS^tJitX-'/^SWi: fc. ^ 

[ 0 0 2 4 ] ^(7)fS. Li/NiMBWfcnyf) 
A ■ -•y^^KM^fflj^bbt^-a Xotzt<0. + 
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ffimz Lxmattt. ms&m* 500-90 o"cm& 

X$> h . S&£ LT# htvk y a - - r)V&&Wtfk 

[00 2 5]-*. *^B3tcfflv^ix§ Uf-^A ■ -?y 
^va-^lMtiBjli 'J iK?A. ?y#^j;i>m^^^ 
^ISM^'ft D . L i Mn 2 0 4 ^Xb 0 */MijsOVy 
^ViyfW, Li 2 Mn 2 0 4 . LiMnO z , 
L i 2 Mn0 3 ^£*tf & -I ^^T'i* , L 
i M n 2 0 4 f^/Hf JttfO W^fVK 'J -f-^J^mf 
4L<, J*K*/HfJI£i:4H6'9 [Li]/ [Mn] it 
j5*0. 5^A.^tL-C^Tt J: < , Li y Mn 2 0 4 t^ie 
UifcSfc, ylil. 0-1. 3jfiL<lil. 02 
— 1. 2 

[0 0 2 6] IBHi^. vy^>K'Jf-^A^'xt° 

*;H8SlSr f: "9 [Li+Mn]/[0] JtJi, 0 . 
7 S^ihfxT^-T & J;v\ 

[00 27] ttz. y^-^A ■ vy^ylMttwfi 

2: , 3 0// miilT*W4 L < „ i. stil 

[0 0 28] ttz, L<(iflKt**fiffc=5:V^ 
[0 0 2 9] ico^a^yf-^A • ~?>tf>M-&Wtfm 

[00 30] ~?>jt}> (Mn ) JI^fcit/y^A ( L 
i ) Jlf4i: LT. ^-f L iJWMt LXti. Mi-tiStUU 

^a, s-fby^^A. spffigy^A. tKK^'J^^a 
*?co y ^ Mk^m*m\ i ^ . MnifitL 

tMiliI)»Zlftvy^> (EMD) , MnjOj, M 
n 3 0 4s ft&~M-{£?>jf> (CMD) ^DS-^COMn 

[00 3 1 ] m^JSP^jFt^SMS^t lt. y^^ 

a?S3 — 70jum % *f4L<ii5 — 3 0Atm-C<54. 4 

[00 32] y^^A ■ V>tf>M-£Mim<7>£MK!fc 
i± , Hffl^ffi-CMJC*^!^- 5 , L i ig £ M n jgtfD 



ymu^M.^mm-thmiz, l i aat m nm&m&tf 

2 0 3 . Mn 3 0 }l Li 2 Mn0 3 , Li 2 Mn 4 0 9 . Li 4 
M n 5 Oi 2 <n «t a ^ i; 0 . Xb^/k 

imwynfym y ?■ ^ a «t 9 . m?MJ±^f£T l 

TFJtMtOllBJc^iVmit^y^^A ■ -?>$>m.^wik 
maWziblzli. K)<bcni%-VLZim*h%>tzmzV^ 

^mmii^^y^ymmcommmm^m^-^^tzib 
cofegtofijffli^fi 1 ^ t , gwesoy^A ■ vy*> 

m^mmh^^znh z. t h . 

[0033] <^t, ^K^fKDWMi L i /M ntfD^/t/ 

jt^swt-r s y^^A ■ w^ya-^ffi-fk^ffljsjt 

WiS^fflis 5 0 — 7 6 0 t o r rglT^S. 
[0034] #B£iffiKt2. 3»lt4 00—1 00 0tt$) 

fit(i£4a£5&*iS^rS t . Mn 2 0 3 ^L i ^nOjl 

^tftS. #-oTXt°^;HfjSOvy^>ffiy-^^A 
^Mit-T^cOfcti:. MB£^«t LT*f t L<(i:6 0 0- 
9 0 0°C. ft^*fit<ii7 0 0- 8 5 0°CT'S)-S. 

[0035] MBJcWf^a. mswm-th z\ t ^t-^ •§» 

ifK il« 6 - 1 0 0 B^PeS. STt L < « 12-48 H#PhT?' 

mim<£L^^t>m£ l< , mam o o°c/hirF 

[0 03 6] iCDiatUT^futU^A • 7^ 

y|«i«*t ^^jsEtTSfet^aL. m. 

[0037] ^m^mmmm~}xmimzm^^tih 
jEmmma. y^-^A • -•y^^g^^y^A 

xm^&o 

[0038] iEffiOSittr&t LT(±, ^ftSiJPfiti:^^ 

d^mm^mmx-m^ (^u~m) ttz±.x\ t>v 
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[0042] w^mmm^mmt L-cta, as i < fflv^ 

h (EC), 7ntl/^-W-h (P 
C) . r - 7"f n 7^7 > > ( GB L ) f i4^^< h t 

i an. immmmt lx ^x^/mt-**- m d e 

C) . S^^I^— h (DMC) . x^/l^t^A- 

(emc) . xx-r/i^A^^SK t i, 

l«ii«L, -£<9S-£JS£ffl^£. EC + DEC, P 
C + DMC4fcl±PC + EMCiEiWi Ll\ 
[0043] SfiM&i: LTiiL iCIO,, Li I, L 
i P F 6 . LiAlCl,, L i BF 4 , CF 3 S0 3 Li 

fffcL i PFeiJttiL i BF 4 ^l*hi 

fi. Mx.iS'0. 8 — 1. 5M?ft5„ 
[0044] IS^Mt LTii. ft^. 

t^'tis. ttz. m^^zimmik. mmm.m^ 

%>i>K c\K^\m\<zmj£^tiZ>i>cr>X\±ts:< . ±Mcom 
mzifc ^XWM-fiUSkVK 
[0045] 

*\ ^^fiitL^KRBSS^Sfc^-Cli^v^ ft. it 

MMWM . Quanta Chrome ttSQ u a n t 
a S o r b £ fflV it #JJ5g L^C » 

[0046] [ffFffilitf'M 1 ] - -/ "r)Vm. 0 -^A{± ~ 
A-H Sr^U l«7n-fiIT- 7 5 0 ^CTflSfig 



olzLtz* itmmWM. 0. 2 7m2/gT*->fc„ 
[0047] xh"^;Hvy#yiy f ^AOMt 
(i. aMRSfctTUSffiUf-^A (L i 2 C0 3 ) tJiV 
»!?^liMt.-?y#> (EMD) £ffl^. ^/kfcfre [L 
i]/[Mn]=l. 0 5/2fc^-&iatM^-tJt. 
i li7 n-coSffi^T. 8 0 0 °CT« L 

[0048] ^^>J;d^tT^rtjicL/t~^^;Hty-?- T 7 
Afcvy#yMUi^A£;ESSW«i: LTfflWt. o 
g'tfO J; 3 \Z 1 8 6 5 0 rafSHr/t-fcifi^Lrt:. 

[0049] if-'/T-iU'Jf 1 ?^, W;$>gMJf- 
^A. fcit^mttft^PJi: LT77-^y7"^ ? 
3$M-0r L . AMy/~tl)5PVDF £ iSfi? § N - 
^ ^/l— 2 - b°n |J K y (nmp) t£ fcJH&£-t!: 

;l^S^HfS±t^flia, nmp ^SflStirS £ £«k 9 

[00 50] jES+cOSlJ^-Jt^liafiJfC— -y^K 
U-f-^A : 7y*'y|yf)A : : PVD 

F = 80-«:a: 10: 1 0 tSUc b § « = 
1. 10. 3 0, 4 0. 5 0 b LTffM£ff"5£„ iCD 
h^«a ( = a ■ 1 0 0/8 0 ) ti. -^ix^lx. a = 
1. 25. 12. 5. 37. 5. 50. 62. 5 
4. 

[0 0 5 1 ] — ^T. flffi^— Hi#— : PVDF = 
90:10 (MAX) cokbmt^:^ «t 5 til^ L N M P 

J¥$2 0^m^iirS±tMfliLT#SL 
fc. ®B?Kti 1 MOL i P F 6 ^^ft^t L. 7"otl/ 
y*-^-h (PC) fcyif;^-ij?*-h (DE 

c ) m&mm oo: 50 (#«%) > -t^- 

^— l±m% 2 5xtm«^yx^lxy^.fLIK^ffifflL 

[00 52] JtKMf: LT. IEffivS»t LTays';Pb 
K'J^-^A (LiCo0 2 ) ^fflCK IffitftXt^ 

O 2 : 3Mt'lttt#£iJ : PVDF = 80 : 10 : 10 (1 

m.% ) f: Lfz&mmmiz lx i s 6 5 0 pro-fe/t^ii*; 

[0 0 5 3] £c?5±3£ft^LfcnfS-fe^£fflVvt« 2 
5°Cti3(t^^SC«-9--< ^yHSit^tfofe. Jl{i5 0 
0mAT'4. 2V£X\ ifettti 1 0 0 0mAT"3. 0V 
iTfi^Jt, Ell CfIL)tR®-fe;^2 5*Ct*J{t5 
^fli^Motf-f ^/p#ttJt|g* ^-T. M8U 
ASrffl^^it^Ml^RW-fe/t'iiit^. 1. 2 5SaS 
5 0 OSEffl-CJfeS^fi^^ ^jEpS . 

[0054] [ffwge^M 2 ] f¥«wj 1 1 mmiiz l 

T 1 8 6 5 0RW-fe/P^M#L. ^ttfffif*ff-5^:. 

^^A : vy^'yiyf^ : :PVDF 
= 80-a : a : 10 : 10 b B. Lfz h.%<F>a ifi^. 1 IZ 
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